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 Take-Home Points

The probability of a U.S. hurricane from year to year fluctuates 
with sunspot numbers.

The relationship can be used to predict U.S. hurricanes and 
associated wind damage losses.

The relationship is likely the result of temperature variations 
above the hurricane.

The relationship is consistent with the heat-engine theory of 
tropical cyclone intensity.
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Together the three covariates (SST, ENSO, & 
NAO) explain between 40 and 48% of the 

variation in tropical cyclone counts depending on 
start year.

But, what remains?

How did we discover the connection?
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Autocorrelation function of the residuals 
from a Poisson regression model of U.S. 

hurricane counts on the SST, ENSO, & NAO. 

Courtesy: NOAA
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How important is it relative to other factors?
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Jagger & Elsner, 2010
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Probabilities of U.S. hurricanes during 
seasons with above normal ocean 

temperatures and conditional on sunspot 
numbers during September. 
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A visibility network of 
U.S. hurricanes emerges 

from time-series data 
after the work of Lacasa 

et al. (2008).

Solar activity better explains the unusual years
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Visibility network of U.S. hurricanes 
1851-2008
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How is it used?

Friday, April 29, 2011



FSU/Climatek
Hurricane Economic Loss Model
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How is it used?
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Inactive Sun Active Sun

Climatek’s Loss Calculator

Friday, April 29, 2011



Elsner and Jagger 2008

Is the signal apparent in daily data?

Percentiles

Cyan: 99th
Blue: 95th
Green: 90th
Red: 75th
Black: 50th
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Aug-Oct mean air T vs Aug-Oct SSN count.  P is the pressure level with lower values 
indicating higher elevations.  Positive correlation (r) indicates cooler air with fewer SSN.

Is the relationship be due to changes in 
stratospheric temperature?
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Temperature

Height
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To

CAPE

UV warming

How does it work?

0

+2% -18%

UV warming of ~ 1 K @ 100 hPa

K. Emanuel’s MPI theory

-10%
50 m/s hurricane weakens to 45 m/s
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How well does the theory match the observations?

Elsner, Jagger, Hodges 2010
Friday, April 29, 2011



 Summary
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The probability of a U.S. hurricane from year to year fluctuates 
with sunspot numbers.

The relationship can be used to predict U.S. hurricanes and 
associated wind damage losses.

The relationship is likely the result of temperature variation 
above the hurricane.

The relationship is consistent with the heat-engine theory of 
tropical cyclone intensity.
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Questions?
More Information?

http://myweb.fsu.edu/jelsner
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